Summary. Immunization 
Introduction
Inhibin is a glycoprotein hormone, consisting of two dissimilar, disulphide-linked, subunits (termed and ß), which inhibits the production and/or secretion of pituitary gonadotrophins, preferentially follicle-stimulating hormone (FSH) (Burger & Igarashi, 1988) .
Previous studies have shown that immunization of sheep against inhibin-enriched fractions of bovine follicular fluid (Henderson et ai, 1984; O'Shea et ai, 1984; Cummins et ai, 1986) and of cattle against inhibin-enriched ovine follicular fluid (Bindon et ai, 1988) resulted in increased ovu¬ lation rates in both species. Furthermore, O'Shea et ai (1984) demonstrated that the increased ovulation rate in sheep led to an increased number of lambs born.
Forage et ai (1987) used a highly purified fusion protein of the subunit of bovine inhibin, produced by recombinant DNA methods, to obtain 3-4-fold increases in ovulation rate in sheep, and subsequent trials (Tsonis et ai, 1989) have resulted in increased litter sizes from immunized ewes. The hypothesis that increased ovulation rate in ewes immunized against a bovine subunit fusion protein were due to increases in circulating FSH concentrations was supported by data from Findlay et al. (1989) , who demonstrated such increases during the breeding season.
The aim of this study, conducted in a commercial piggery, was to examine the possibility of increasing ovulation rate in gilts by immunization with a fusion protein of the subunit of bovine inhibin.
Materials and Methods
Immunogen. The immunogen, which will be referred to as inhibin ba, was a purified fusion protein containing the same bovine inhibin sequence as that used by Forage et ai (1987) . Produced in Escherichia coli, it consisted of amino acid residues 165-300 of the 43 subunit of bovine inhibin plus a short amino-terminal extension comprising sequences encoded by part of the E. coli lacZ gene and by synthetic linker DNA. Experimental regimen. (Forage et ai, 1987 (2) inhibin binding were zero. As these calculated ovulation rates were determined by discounting for the effects of measured variâtes, they will be referred to as discounted ovulation rates. The equations used were:
(1) Discounting ovulation rate (OR) for age and weight effects: in ovulation rate of 4-2 corpora lutea associated with immunization against inhibin ba. The 95%
confidence limits of the increase were 2-3-6-5.
Because gilts were slaughtered at different intervals after inoculation, the possibility of a decline in the effect of immunization was considered. Correlation of number of days between Day 42 and slaughter with ovulation rate or with changes in serum binding percentages were not significant (P > 01). The mean immunized binding at Day 42 was, however, significantly higher than that at slaughter (P < 002) ( Table 1) .
The relative influences on ovulation rate of all measured parameters were investigated. No significant correlation was established in the controls. In the immunized gilts (Table 3) , inhibin binding was highly correlated with ovulation rate (P < 0005) (Fig. la) . The ability of samples of serum collected at slaughter to bind inhibin was slightly more highly correlated with ovulation rate than was that of samples collected on Day 42 (r = 0-62 vs 0-56) but this difference was not signifi¬ cant. Age and weight at slaughter were significantly correlated, in immunized gilts, with ovulation rate only when binding was included in the regression (Table 3 ; Fig. lb) . Neither the interval between Day 43 and the onset of oestrus nor growth rate was significantly correlated with ovulation rate (P > 0-1).
The coefficients from the regression of ovulation rate with serum inhibin binding, age and weight at slaughter (Table 3) were used to determine (1) the effect of immunization on ovulation rate when age at slaughter and weight at slaughter were held constant at the group mean of 31-8 weeks and 1161 kg (Fig. lb) and (2) the ovulation rate if inhibin binding were zero. The means of age and weight discounted ovulation rate (1) and observed ovulation rate did not differ signifi¬ cantly (16-30 vs 16-20, > 01), confirming that there was minimal contribution to the observed mean ovulation rate from the ranges of weight and age. Discounting ovulation rate for inhibin binding effects (2) yielded a mean ovulation rate in immunized gilts of 111 which is not significantly different from the mean for the pooled controls (120) (P > 01).
Discussion
Immunization of gilts against inhibin ba led to increases in mean ovulation rate of 35% and these increases were highly correlated with the ability of serum to bind iodinated native inhibin Mr 31 000. These findings extend qualitatively to the pig what has been reported for sheep (Tsonis et ai, 1989) .
Immunization of sheep with an inhibin ba fusion protein (Forage et ai, 1987; Tsonis et ai, 1989) demonstrated the ability of the unglycosylated subunit produced in a prokaryote, to elicit antibodies capable of recognizing iodinated native inhibin. We have used this property of the immunogen to study the serological response to immunization in the gilt. The iodinated native molecule used was bovine inhibin Mr 31 000 because of its availability to us for routine use. Se¬ quence analysis of cDNAs encoding bovine and porcine inhibin demonstrates >90% amino acid sequence homology between the two species (Mason et ai, 1985; Forage et ai, 1986) (Wrathall, 1971) .
Various studies have shown that prenatal survival (expressed as the proportion of total ova resulting in live fetuses or piglets) decreases with increasing ovulation rate (Blichfeldt & Almlid, 1982; King & Williams, 1984; Johnson et ai, 1985) . One of the most studied postulated determi¬ nants of prenatal survival has been uterine capacity (Knight et ai, 1977; Dziuk, 1985; Christenson et ai, 1987; Wu et ai, 1987) and data from unilaterally hysterectomized-ovariectomized gilts and from slaughtered pregnant sows have confirmed that uterine space is limiting on litter size when a large number of fetuses is present. However, such studies have also indicated that, over the range of ovulation rates of up to at least 18 corpora lutea, litter size is still positively related to ovulation rate. King & Williams (1984) , in a study of first-litter sows, demonstrated a positive correlation between litter size and ovulation rate up to at least 23 corpora lutea, with each extra ovum between 8 and 23 resulting in 0-3 live piglets at farrowing.
The findings of the above and present studies indicate that immunization against inhibin ba fusion protein could be used to increase prolificacy in gilts and young sows.
